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Psychiatric comorbidity is common in patients with functional dyspepsia (FD) but a good screening tool for psychiatric dis-
orders in gastrointestinal clinical practice is lacking.
Aims
1) Evaluate the performance and optimal cut-off of 12-item General Health Questionnaire (GHQ-12) as a screening tool for 
psychiatric disorders in FD patients; 2) Compare health-related quality of life (HRQoL) in FD patients with and without psychi-
atric comorbidities.
Methods
Consecutive patients fulfilling Rome III criteria for FD without medical co-morbidities and gastroesophageal reflux disease were 
recruited in a gastroenterology clinic. The followings were conducted at 4 weeks after index oesophagogastroduodenoscopy: 
self-administrated questionnaires on socio-demographics, dyspeptic symptom severity (4-point Likert scale), GHQ-12, and 
36-item short-form health survey (SF-36). Psychiatric disorders were diagnosed with Structured Clinical Interview for DSM-IV 
Axis I Disorders (SCID) by a trained psychiatrist, which served as reference standard.
Results
55 patients underwent psychiatrist-conducted interview and questionnaire assessment. 27 (49.1%) had current psychiatric dis-
orders as determined by SCID (anxiety disorders: 38.2%, depressive disorders: 16.4%). Receiver operating characteristic curve anal-
ysis of GHQ-12 revealed an area under curve of 0.825 (95%CI: 0.698-0.914). Cut-off of GHQ-12 at ≥3 gave a sensitivity of 
63.0% (95%CI = 42.4-80.6%) and specificity of 92.9% (95%CI = 76.5%-98.9%). Subjects with co-existing psychiatric disorders 
scored significantly lower in multiple domains of SF-36 (mental component summary, general health, vitality and mental health). 
By multivariate linear regression analysis, current psychiatric morbidities (Beta = -0.396, p = 0.002) and family history of psychi-
atric illness (Beta = -0.299, p = 0.015) were independent risk factors for poorer mental component summary in SF-36, while dys-
pepsia severity was the only independent risk factor for poorer physical component summary (Beta = -0.332, p = 0.027).
Conclusions
Concomitant psychiatric disorders adversely affect HRQoL in FD patients. The use of GHQ-12 as a reliable screening tool for 
psychiatric disorders allows early intervention and may improve clinical outcomes of these patients.
(J Neurogastroenterol Motil 2010;16:52-60)
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Introduction
Functional dyspepsia (FD) has been strongly associated with 
psychiatric disorders. It has been reported that 34% of FD pa-
tients had psychiatric disorders based on semi-structured com-
prehensive psychopathological rating scale, as compared with 
15% and 1% in duodenal ulcer patients and healthy control, 
respectively.
1 FD patients have also been demonstrated to have 
higher anxiety and depressive scores compared to non-dyspeptic 
controls.
2-4 Owing to the lack of expertise in diagnosis and man-
agement, depressive and anxiety disorders are often left un-
diagnosed or untreated among FD patients in both primary and 
specialist settings, which leads to poor psychiatric as well as medi-
cal outcomes. Despite the extensive use of various screening 
questionnaires, few studies applied the gold standard psychia-
trist-conducted diagnostic interview to confirm these conditions 
and the validity of these screening instruments in FD patients re-
mained unclear. It has been generally accepted that the 12-item 
General Health Questionnaire (GHQ-12) is a useful tool for 
psychological disorders in general practice and community set-
ting and it has been translated into sixteen different languages.
5,6 
Nevertheless, its optimal cut-off values, sensitivities and specific-
ities vary significantly across different medical conditions and dif-
ferent settings,
6 and not to mention the absence of data for its util-
ity in FD. Hence, it is necessary to evaluate its performance and 
identify the optimal cut-off before routine usage in FD patients.
Health-related quality of life (HRQoL) is now believed to be 
the key indicator for the burden of chronic disease, including 
FD.
7-12 Significant reduction in both physical and mental do-
mains of 36-item short-form health survey (SF-36) has been 
demonstrated in FD patients.
11 However, few studies investigate 
the impact of psychiatric morbidities on HRQoL of FD patients.
We set out to conduct a prospective study to validate the 
GHQ-12 as a screening instrument for psychiatric disorders in 
FD patients, using Structured Clinical Interview for DSM-IV - 
Axis I Disorders (SCID) as a reference standard. We also com-
pared the SF-36 scores between FD patients with and without 
psychiatric disorders.
Materials and Methods
This was a prospective case series conducted in the gastro-
enterology clinic of Prince of Wales Hospital, Hong Kong. 
Consecutive patients who were newly referred from primary care 
clinicians for dyspepsia were screened. Upper endoscopy was ar-
ranged within 2 weeks after the initial visit. Those patients who 
had normal endoscopy examination were deemed eligible. 
These patients were then invited to complete the Rome III 
dyspepsia module questionnaire.
13 All patients over 65 years old 
were also screened by the Cantonese version of Mini-mental 
State Exam (MMSE), and those with cognitive impairment as 
defined by MMSE score below respective cut-off were excluded 
(18 for illiterate subjects, 20 for those with 1 to 2 years of school-
ing, and 22 for those with more than 2 years of schooling).
14 The 
inclusion criteria included (1) Rome III diagnostic criteria for 
FD,
15 (2) Chinese ethnicity, and (3) age 18 years or above. 
Patients with significant medical conditions (any organic physical 
condition that required regular follow up or treatment e.g., hy-
pertension, diabetes mellitus), predominant reflux symptoms, il-
literacy, suspected dementia, failure to give consent, and preg-
nancy were excluded. Written informed consent would be ob-
tained after verification of inclusion and exclusion criteria at the 
index endoscopy. Ethics approval was obtained from Joint 
Chinese University of Hong Kong - New Territories East 
Cluster Clinical Research Ethics Committee.
All recruited subjects were invited to attend a follow-up visit 
by a dedicated psychiatrist 4 weeks after the initial endoscopy. 
Anti-secretory agents, prokinetics and eradication therapy for 
Helicobacter pylori were withheld prior to the study follow-up but 
antacids were allowed as on-demand basis. Severity of dyspeptic 
symptoms in the past one week was recorded by a self-adminis-
trated structured questionnaire at the same time with a adjectival 
scale of 0 to 3 (0 - absence, 1 - mild severity without affecting dai-
ly activities, 2 - moderate severity with occasional interference 
with daily activities, 3 - severe and significantly interfere with 
most daily activities) on eight different dyspepsia symptoms - epi-
gastric pain, bloating, postprandial fullness, early satiation, nau-
sea, vomiting, belching and epigastric burning.
16 The overall se-
verity of FD was reflected by the number of severe dyspeptic 
symptoms (as determined by a score of at least 2) per patient. 
Presence of irritable bowel symptoms as defined by Rome III cri-
teria was documented,
15 together with other background in-
formation like socio-demographics, alcohol and smoking history, 
sexual abuse history, and personal past and family histories of 
psychiatric illness.
The subjects also completed a set of Chinese version of ques-
tionnaires, including background information (e.g., education 
level, economic status, employment, number of sick leaves), 
SF-36 and GHQ-12 at the visit.
17,18 Modified Version 2.0 of Ada W.Y. Tse, et al
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SF-36 was used to determine HRQoL among our recruited 
subjects. Its Mental Component Summary (MCS) and Physical 
Component Summary (PCS) scores were calculated based on a 
cross-sectional study of 2,410 randomly selected Chinese in 
Hong Kong conducted by the Lam group (Appendix 1).
17 
GHQ-12 was a shorter 12-item version of General Health 
Questionnaire, which originally consisted of 60 items with four 
response categories in each item indicating the severity of psycho-
logical distress experienced in past four weeks.
19 It was chosen in 
this study because it was easy to administer and commonly used 
worldwide,
6 and its psychometric properties have been validated 
in some Chinese outpatient groups.
18,20,21 Our study used the 
standard scoring method, in which each response categories scor-
ed 0, 0, 1 and 1 respectively.
22 The summation of scores from all 
the twelve questions gave a final result ranging from 0 to 12.
After completion of questionnaire set, a psychiatrist who was 
trained on the administration of the Chinese-bilingual version of 
SCID and blinded to the information obtained, conducted the 
SCID interview. SCID was a semi-structured face-to-face inter-
view for making reliable diagnoses according to DSM-IV.
23 It 
has been translated into more than 10 other languages through-
out the world, and it is the most widely used psychiatric research 
tools internationally. SCID-Axis I, patient version (SCID-I/P) 
consisted of 10 modules covering mood episodes, mood dis-
orders, psychotic symptoms, psychotic disorders, substance use 
disorders, anxiety disorders, somatoform disorders, eating dis-
orders, adjustment disorders and the last optional module for 
others. This version of SCID-I/P has been validated in Chinese 
(Hong Kong) population with good test-retest, intra-rater and 
inter-rater reliabilities.
24-26 
All data was processed and analyzed by the Statistical 
Package for Social Science (SPSS Inc., Chicago, IL, USA) ver-
sion 13.0 for Windows. All continuous variables were presented as 
mean ± standard error (SE) and all ordinal variables were pre-
sented as median and interquartile range (IQR) unless indicated 
otherwise. Mann-Whitney U test was used for comparing con-
tinuous and ordinal variables. p-value less than 0.05 was consid-
ered as statistically significant (two-sided test). A receiver oper-
ator characteristic (ROC) curve was plotted for analyzing the 
sensitivity and specificity of GHQ-12 with reference to the gold 
standard (i.e., SCID). An area under curve (AUC) of 1.0 in-
dicated a perfect test, while 0.5 or below meant that the test is no 
better than guessing. In order to confirm caseness (i.e., any Axis I 
psychiatric disorders), an optimal cut-off score of GHQ-12 with 
at least 90% specificity would be determined. The corresponding 
sensitivity, specificity, positive predictive value (PPV), and neg-
ative predictive value (NPV) were calculated as well. Pearson 
correlation coefficients were calculated to measure how the 
GHQ-12 score related with HRQoL. Univariate and multi-
variate linear regression analyses were also adopted to identify the 
independent risk factors for poorer HRQoL as indicated by low-
er SF-36 scores.
Based on the results of GHQ-12 in general population, we 
anticipate that a cut-off score of ≥ 3 would give rise to a sensi-
tivity of 70% and specificity of 90%. If the desired precision for 
specificity is 10% and prevalence of psychiatric disorders is 33% 
among FD patients,
1 the number of patients needed in our study 




From September 2007 to February 2008, a total of 260 pa-
tients with dyspepsia as the dominant symptoms were screened. 
Amongst these patients, 108 fulfilled the inclusion criteria, while 
the others did not have symptom severity diagnostic for FD ac-
cording to Rome III criteria. Fifty three patients were excluded 
with following reasons: 36 co-morbid medical problems (16 hav-
ing hypertension, 11 having diabetes mellitus, 5 having chronic 
hepatitis B, 2 having gouty arthritis and 2 having menorrhagia), 
16 concomitant gastroesophageal reflux disease (GERD), and 1 
refusal. As a result, 55 patients were recruited for this study. All 
patients attended the scheduled follow up and none of them had 
dyspeptic symptom resolution at study follow-up.
All baseline socio-demographic data were presented in Table 
1. Fifteen subjects were male (27.3%), and the overall mean age 
was 38.7 ± 1.5 years old (range 18-67). Thirty six subjects 
(65.5%) were married and 26 subjects (47.3%) were educated up to 
high school or above. Thirty seven subjects (67.3%) were 
employed. Seven subjects were active smoker, and none had current 
drinking habit, although two subjects were ex-drinkers in the past.
2. Background gastrointestinal symptoms and psychia-
tric characteristics
Concerning the subtyping of our FD patients, 35 patients 
fulfilled postprandial distress syndrome, 8 fulfilled epigastric pain 
syndrome, and 12 fulfilled both subtypes. The mean duration of 
dyspeptic symptoms was 9.4 ± 1.4 years. 25.5% of our patients 
were Helicobacter pylori carrier, and 23.6% had co-morbid irritable Screening Questionnaire for Psychological Disorders in Functional Dyspepsia
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Table 1. Socio-demographic Characteristics 
Total (n = 55)
Sex (Male, %)       15, 27.3%
Age  (mean ± SE) (yr)       38.7 ± 1.5
Marital status (n, %)
      Married       36, 65.5%
      Not married       19, 34.5%
Dependent children (n, %)
      None       30, 54.5%
      Yes       15, 45.5%
           1       11, 20%
           2       10, 18.2%
           3 or more         4, 7.3%
Educational level (n, %)
      Secondary 3 or below       29, 52.7%
      Above secondary 3       26, 47.3%
           High school       11, 20%
           Tertiary       12, 21.8%
           Post-graduate         3, 5.5%
Type of accommodation (n, %)
      Public housing        25, 45.5%
      Non-public housing        30, 54.5%
           Rented         9, 16.4%
           Self owned        21, 38.2%
           Institutional          0, 0%
Number of household members (n, %)
a
      1          0, 0%
      2        11, 20%
      3        17, 30.9%
      4        15, 27.3%
      5          7, 12.7%
      6 or above          5, 9.1%
Table 1. Continued
Total (n = 55)
Living area per household member     159.0 ± 12.9
  (square feet ± SE)
Income per household member  6,307.3 ± 670.3
  (HK$ ± SE)
Employment status (n, %)
      Employed        37, 67.3%
           Professional/managerial/intermediate          4, 7.3%
           Skilled/clerical        15, 27.3%
Semi-skilled/manual          5, 9.1%
           Unskilled        13, 23.6%
      Not employed        18, 32.7%
           Housewife        10, 18.2%
           Retired          1, 1.8%
           Other economically inactive          4, 7.3%
Days of paid working in recent       15.2 ± 1.5
  One month (mean ± SE)
Days of sick leave in recent         0.8 ± 0.2
    One month (mean ± SE)
Smoking habit (n, %)
      Active smoker (daily smoking)          7, 12.7%
Drinking habit (n, %)
      Social drinker (moderate alcohol         26, 47.3%
        consumption in socially acceptable
        situation, and never met the criteria of
        “alcohol abuse” under DSM-IV)
      Never drink        29, 52.7%
Known to psychiatric service (n, %)          3, 5.5%
Family history of psychiatric illness (n, %)          5, 9.1%
History of sexual abuse (n, %)          1, 1.8%
aHousehold member including our study subject.
SE, standard error; DSM-IV, diagnostic and statistical manual of mental 
disorders, 4th edition.
bowel syndrome according to Rome III criteria. The median total 
dyspeptic symptom severity score was 7. Each patient had a me-
dian of 2 severe dyspeptic symptoms that were scored ≥2. For 
the psychiatric background, 5 participants reported known family 
history of psychiatric illness in their first or second degree relatives. 
Only 3 participants (5.5%) received past psychiatric intervention, 
of which only one was still on treatment at the time of study. One 
participant reported past history of sexual abuse (Table 1). 
3. Structured clinical interview for DSM-IV axis I 
disorders - current diagnoses
By using the Chinese-bilingual version of SCID-I/P, the 
prevalence of any current Axis I psychiatric diagnoses under 
DSM-IV criteria was 49.1%, but only one patient (3.7%) was re-
ceiving active psychiatric treatment (Table 2). The most common 
group of psychiatric disorders was anxiety disorders (38.3%), fol-
lowed by mood disorders (16.4%). After excluding subjects with 
FD symptoms as the only symptom for the somatoform dis-
orders, there remained 10.8% having somatization disorder. Last 
but not least, there were one case of adjustment disorder and one 
substance abuse.
4. Structured clinical interview for DSM-IV axis I 
disorders - past diagnoses
Seven patients had past depressive episode(s), one patient 
had past panic disorder, two patients had past post-traumatic 
stress disorder, and two patients had past alcohol dependence 
syndrome.
5. Performance of GHQ-12 for psychiatric disorders
Our subjects were classified into two groups:Ada W.Y. Tse, et al
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Table 2. Results of SCID - Current Psychiatric Morbidities
Diagnosis
a n (%)
No axis I diagnosis 28 (50.9%)
Any axis I diagnosis 27 (49.1%)
More than one axis I diagnosis 11 (20%)
      Anxiety disorders 21 (38.2%)
            Generalized anxiety disorder 14 (25.5%)
            Mixed anxiety depressive disorder   6 (10.9%)
            Other anxiety disorder NOS   1 (1.8%)
            Specific phobia   6 (10.9%)
            Social phobia   1 (1.8%)
            Panic disorder   0 (0%)
            Agoraphobia without panic disorder   0 (0%)
            Obsessive compulsive disorder   0 (0%)
            Post traumatic stress disorder   0 (0%)
      Mood disorders   9 (16.4%)
            Dysthmia   7 (12.7%)
            Major depressive episode   2 (3.6%)
            Bipolar disorder   0 (0%)
      Somatoform disorders
b   6 (10.9%)
            Somatization disorder   6 (10.9%)
            Hypochondriasis   0 (0%)
      Schizophrenia & other psychotic disorders   0 (0%)
      Eating disorders   0 (0%)
      Adjustment disorders   1 (1.8%)
      Substance abuse   1 (1.8%)
aAll psychiatric diagnoses were made after SCID, 
bSymptoms of functional 
dyspepsia were excluded for somatoform disorders.
1) Subjects with any current Axis I Psychiatric Disorders by 
SCID-I/P (n = 27)
2) Subjects without current Axis I Psychiatric Disorders by 
SCID-I/P (n = 28)
The GHQ-12 score for patients with psychiatric disorders 
was significantly higher than those without [Median score = 4 
(IQR = 1-6) versus 1 (IQR = 0-2), p < 0.001] (Table 3). The 
ROC curve was plotted as shown in Fig. 1, and the AUC for 
GHQ-12 was 0.825 (95% CI = 0.698-0.914).
An optimal cut-off score of ≥ 3 was found for at least 90% 
specificity. Then the relevant sensitivity, specificity, PPV and 
NPV were 63.0% (95% CI = 42.4-80.6%), 92.9% (95% CI =
76.5-98.9%), 89.5% (95% CI = 66.0-98.5%), and 72.2% (95% 
CI = 54.8-85.8%) respectively. SF-36 scores were also com-
pared according to this cut-off of GHQ-12. For score ≥ 3, the 
mean PCS and MCS were 36.8 ± 2.3 and 35.6 ± 2.5, which 
were significantly lower than score < 3 (PCS = 44.1 ± 1.3, p = 
0.005; MCS = 47.1 ± 1.4, p < 0.001) respectively.
6. Dyspeptic symptom severity
There was no statistically significant difference in each dys-
peptic symptom score between patients with and without psychi-
atric disorders. The overall severity of FD was also similar in 
both groups as reflected by no significant difference in the num-
ber of severe dyspeptic symptoms (score ≥ 2) per patient (Table 
3).
7. Health-related quality of life
Results of SF-36 were shown in Table 3. The overall mean 
MCS and PCS scores were 43.9 ± 1.5 and 40.7 ± 1.2 
respectively. For patients with psychiatric comorbidities, multiple 
domains of SF-36 including MCS, general health, vitality and 
mental health were significantly lower than those without psychi-
atric illness. However, there was no statistically significant differ-
ence in PCS between the two groups (39.3 ± 2.1 versus 43.7 ±  
1.3, p = 0.072). Furthermore, HRQoL was found to be related 
with GHQ-12 score significantly [Pearson correlation co-
efficient: -0.486 (versus PCS), p < 0.001; -0.613 (versus 
MCS), p < 0.001].
8. Risk factors for poor health-related quality of life
By univariate linear regression analysis, 6 potential factors 
(“current psychiatric disorder”, “family history of psychiatric ill-
ness”, “number of severe dyspeptic symptoms per patient”, 
“co-morbid irritable bowel syndrome according to Rome III cri-
teri”, “marital status”, and “age”, all p-value < 0.1) have been 
found to be associated with poorer HRQoL in FD patients, as 
indicated by either lower MCS or PCS scores. Nevertheless, in 
multivariate analysis, only “current psychiatric disorder” (Beta = 
-0.396, p = 0.002) and “family history of psychiatric illness” 
(Beta = -0.299, p = 0.015) were the independent risk factors 
for lower MCS. On the other hand, higher “number of severe 
dyspeptic symptoms per patient” was the only independent risk 
factor for lower PCS (Beta = -0.332, p = 0.027).
Discussion
Using a gold standard diagnostic method, we have shown 
that psychiatric disorders were highly prevalent among FD pa-
tients newly referred from primary care setting, affecting 49.1% 
of our patients. Anxiety disorders (38.2%), depressive disorders 
(16.4%) and somatization disorders (10.8%) were the most com-
mon diagnoses by SCID. Furthermore, we have found that Screening Questionnaire for Psychological Disorders in Functional Dyspepsia
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Dyspeptic symptom score (Total)
b
     Epigastric pain
b     1, 1-2     1, 1-2     1, 1-2      0.321
     Belching
b     1, 1-2     1, 1-2     1, 0-2      0.305
     Epigastric burning
b     0, 0-1     1, 0-1     0, 0-1      0.131
     Bloating
b     1, 1-2     1, 1-2     1, 0-2      0.071
     Post-prandial fullness
b     1, 1-2     1, 1-2     1, 1-2      0.224
     Early satiety
b     1, 0-1     1, 0-2     1, 0-1      0.329
     Nausea
b     0, 0-1     1, 0-1     0, 0-1      0.246
     Vomiting
b     0, 0-0     0, 0-1     0, 0-0      0.172
No. of severe dyspeptic symptoms      2, 0-4     2, 0-4     1, 0-3      0.251








      Physical component summary 40.7 ± 1.2 39.3 ± 2.1 43.7 ± 1.3      0.072
      Mental component summary 43.9 ± 1.5 37.8 ± 2.0 48.2 ± 1.6 < 0.001
           Physical functioning 46.2 ± 1.6 43.1 ± 2.6 49.5 ± 1.6      0.055
           Role physical 44.7 ± 1.1 42.7 ± 1.7 46.7 ± 1.3      0.108
           Bodily pain 34.5 ± 1.2 33.9 ± 2.0 35.1 ± 1.5      0.664
           General health 44.0 ± 1.2 40.5 ± 1.7 47.4 ± 1.4      0.010
           Vitality 44.1 ± 1.5 38.9 ± 2.1 48.9 ± 1.5 < 0.001
           Social functioning 37.2 ± 1.9 33.8 ± 3.0 40.5 ± 2.3      0.141
           Role emotional 48.4 ± 1.0 46.6 ± 1.4 50.2 ± 1.2      0.059
           Mental health 41.6 ± 1.5 35.2 ± 1.7 48.1 ± 1.5 < 0.001
aAll comparisons between patients with and without psychiatric illness were done by Mann Whitney U test, 
bPresented as median, interquartile range, 
cGHQ-12 = 12-item
General Health Questionnaire, 
dHK SF-36 = Chinese (Hong Kong) version of 36-item short-form health survey, 
ePresented as mean ± standard error.
GHQ-12 was a reliable screening instrument for psychiatric dis-
orders in patients with FD.
To the author’s knowledge, this is the first study validating a 
self-rated questionnaire for screening psychiatric disorders in FD 
patients against a gold standard psychiatrist-conducted interview. 
With an accurate and simple screening tool, early detection and 
treatment of any underlying psychiatric disorders are made 
possible. Cross validation between GHQ-12 and SF-36 scores 
also shows that GHQ-12 is a useful tool to estimate the morbidity 
of FD patients. In other words, GHQ-12 helps us to identify 
newly referred FD patients from primary care who warrant full 
psychiatric assessment.
It is not uncommon that patients with GERD also report 
dyspepsia-like symptoms. Because of the different pathophysiol-
ogy, presence of typical reflux symptoms more than once a week 
on top of dyspepsia should lead to a provisional diagnosis of 
GERD instead of FD.
15 On the other hand, literature suggests 
that at least subsets of FD and IBS represent different manifes-
tations of a single entity, and there exists considerable symptom 
overlap.
28,29 Therefore we excluded all patients with GERD but 
not IBS during our subject recruitment. More importantly, 
co-morbid medical illness is a common occurrence in such a re-
ferral setting and it is a well-known risk factor for psychiatric 
morbidity.
30 To tackle with this problem, significant medical ill-
nesses were excluded from our subject recruitment. Moreover, 
only newly referred out-patients were recruited in current study 
to avoid selective sampling of a more severe spectrum of FD. For 
instance, the SF-36 scores in our subjects were comparable to a 
Spanish multi-centre primary care study on FD patients.
8
In our study, ROC curve analysis showed that performance 
of GHQ-12 was good for detecting psychiatric illness in FD pa-
tients, with an AUC of 0.825 (95% CI = 0.698-0.914). The 
cut-off value would be aimed at earlier recognition and treatment 
for otherwise undiagnosed psychiatric disorders.
6 On the other 
hand, the cost of false positives has to be weighed against the cost 
of missing psychiatric conditions. Having considered all the Ada W.Y. Tse, et al
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Figure 1. ROC curve of GHQ-12 to detect psychiatric comor-
bidities.
above factors, a cut-off score of ≥ 3 for deciding psychiatric re-
ferral was chosen to achieve optimal sensitivity and specificity.
Both MCS and PCS of SF-36 were low in FD patients, as 
compared to the standardized mean scores (i.e., 50) in Hong 
Kong general population (Table 3).
17 In multivariate analysis, the 
“number of severe dyspeptic symptoms per patient” was the in-
dependent risk factor for lower PCS, while “current psychiatric 
disorder” and “family history of mental illness” were in-
dependently associated with lower MCS. On the other hand, 
there existed no significant difference in PCS and dyspeptic 
symptom severity scores between patients with and without psy-
chiatric co-morbidities. Translating into clinical implications, al-
though HRQoL were globally impaired in FD patients, the 
mental component is more affected by the presence of psychiatric 
illness either in the dyspeptic patient or his/her family members, 
while the physical component is more affected by dyspeptic 
symptom severity. This finding is consistent with the conclusion 
from several studies that only some of the impairment in func-
tional gastrointestinal disorder (FGID) can be accounted by gas-
trointestinal symptoms.
10,12
In our cohort, only one patient was receiving active psychi-
atric care during recruitment, and two patients had past history of 
psychiatric treatment. This illustrated the poor awareness of psy-
chiatric disorders and low rate of psychiatric intervention re-
ceived in our study patients, which further supports the need for a 
reliable and simple screening tool in non-psychiatrist setting.
There were limitations in this study. Firstly, our sample size 
was relatively small which was primarily limited by the workload 
required for lengthy psychiatrist-conducted interview. Despite 
early screening and assessment of our patients newly referred 
from primary care setting, they might not represent primary care 
patients who might have milder symptoms and lower degree of 
psychological comorbidity. In order to estimate the prevalence of 
psychiatric disorders and usefulness of GHQ-12 in community, 
a large-scale study at primary care setting is warranted by using 
GHQ-12 with our determined cut-off value. Furthermore, other 
psychosocial covariates such as personality traits, coping strat-
egies and life events were not fully evaluated here. Although it has 
been suspected that such factors may interfere with health-care 
seeking behaviour, the impact of these factors among patients 
with FGID is still highly controversial.
3,31-33 Last but not the 
least, the severity of psychiatric disorders was not quantified and 
recorded systemically in our study. However, we believe that 
HRQoL, as measured by SF-36, is a reliable reflection of the se-
verity and impairment of psychiatric illness.
In conclusion, psychiatric comorbidities are common 
amongst FD, yet only a small proportion is recognized and prop-
erly treated. GHQ-12 has good performance in screening psy-
chiatric disorders in FD patients, which is important as con-
comitant psychiatric illnesses adversely affect the HRQoL of 
these patients, especially the mental component. GHQ-12 serves 
as a useful tool that facilitates early recognition of psychiatric dis-
orders in non-psychiatrist clinical setting for FD patients.
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Acronyms
AUC Area Under Curve
CI Confidence Interval
DSM-IV Diagnostic and Statistical Manual of 
  Mental Disorders, 4
th Edition
FD Functional Dyspepsia
FGID Functional Gastrointestinal Disorder
GERD Gastroesophageal Reflux Disease
GHQ-12 12-item General Health Questionnaire
HRQoL Health-related Quality Of Life
MCS Mental Component Summary
MMSE Mini-mental State Exam
NPV Negative Predicitive Value
PCS Physical Component Summary
PPV Positive Predictive Value
ROC Receiver Operating Characteristic
SCID Structured Clinical Interview for DSM-IV - 
  Axis I Disorders
SCID-I/P SCID - Axis I, Patient Version
SE Standard Error
SF-36 36-item Short-form Health Survey Ada W.Y. Tse, et al
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Appendix
Appendix 1. Hong Kong-specific Scoring Algorithms 
for SF-36
Scoring algorithm for the Hong Kong-specific SF-36 PCS 
and MCS scales:
16
PF_Z = (PF-91.82573) / 12.88527
RP_Z = (RP-82.42739) / 30.97154
BP_Z = (BP-83.97801) / 21.89251
GH_Z = (GH-55.97759) / 20.17986
VT_Z = (VT-60.27178) / 18.64714
SF_Z = (SF-91.19295) / 16.56710
RE_Z = (RE-71.65975) / 38.36354
MH_Z = (MH-72.87506) / 16.56739
HK-specific SF-36 MCS Score = (-PF_Z × 0.22743 + 
RP_Z × 0.01327 - BP_Z × 0.09483 - GH_Z × 0.05122
+ VT_Z × 0.25123 + SF_Z × 0.33064 + RE_Z ×  
0.44834 + MH_Z × 0.41167) × 10 + 50
HK-specific SF-36 PCS Score = (PF_Z × 0.46095 + 
RP_Z × 0.27474 + BP_Z × 0.35475 + GH_Z ×  
0.32470 + VT_Z × 0.03257 - SF_Z × 0.07846 - RE_Z 
× 0.19399 - MH_Z × 0.12198) × 10 + 50